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Orag/dL iyT<0»gTtf>*>/t£Hic!8-r -5. 
*©«©IttMim<D*S(0. SB*. HlgttOcfc 
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*V **Cx(4Ri #K^>iI^ t h'Q + ->-C*-5) * 

*r«a*tta«-^<b<M* ; fccfctf (d) zk*#t/»a 
[o o 6 3] *&w<D»iv>nmti;wimu. 7)i>?$.>£ 

fflSffcfflUT. fe^fk^gc-TCi^T^, -figs 



(9) 



( l ) ©«7k14iSi^{b^©- A - R , -gumtUT 
[0 0 6 4] 

[{bi 3] 

O - (PO)— (EOV H 
o 




[0 0 6 5] 
lit 1 4 ] 




(POVjr- (EO>-H 



CH,— 



CH-CH, 



[0 0 6 6] fcitf 
[0 0 6 7] 

f-fk l 5] 



O - (POyj (EO)^ H 



[0 0 6 8] (5t*. R 2 &£tfR 3 ^ *tl* 
[0 0 6 9] *SMO»JW«g^fflijli|j. *>/<*Htf) 

n(i#)2~#j5CD§Bl8<E>gfcT-&y > feJcCX/^fcli 
C<Dli^. ^TKttiiJ^-^b^O-A-R, -SP»(i 
[0 0 7 0] 
[<b1 6] 

O - (PO) T (EOh- H 
y * 

CH 2 - 




«I3¥5 - 2 4 9 1 2 2 

[0071] (st*. y - fccktf z ' ii. ^-n-pn. *) 

2~W80ea<D». 1#lCj«j5~i*l6-C«iJ ; y ' + 2 
' (D&ttUtt 6 ~#) 1 6(OEH(DJS. ftio~« 
1 2f*lJ ;*5j:tfR2 ' 6 1 8il. *$|Ctfl7 

fiJcf «^«>icia. R 2 li. eg H ig 7^+;i,S(D«fcp 

[0 0 7 2] *»W(DgiJO(8i)S(i. ( I ) 

[00 7 3] ^WO^lCgiJ^ffiiJlite. sj^st^tf.^ 

«SlM2#i»*1£7hy mXtt. 
[0 0 7 4] *%WO±IEcDfccky:-?-(0ffe©ffii]ai*5cl:^ 

an bfesg. -tnic «t y «fc y iwtwh »rii6fc*ttr»* 

[00 7 5] @ 1 (i. -flga ( , ) (DiBS7K14S^<b^ 

Stt*-*StK* h y vZfiittmTZ, 6 3 0nmTC[)7;U 
^5>»g (rag/dL ) WKubelka-MunkliSt (K/S) <D 

[0 0 7 6] *»WlcLfc«t*tf. ^fc^DC-S-OffeO^ 

(a)Jg^fe^; (b)^ggaij; ( C ) 1UT© 
-teSt ( I ) : 
[0 0 7 7] 

[<bi 7] 

H h-A R , ]„ A— E ( I ) 



[0 0 7 8] 
[0 0 7 9] 
[<bl 8] 



(5t<K A(i 



(10) 



O-(PO)— <EO>— II 




[0 0 8 0]T*oT. POIJ^+^^PtfUV*^ 
EO(i^-+->X^U>^{jl. yli0~#j2 0<D§gH<D 
». zliO~t*j2 0<E>loH(DSu y + z cD^ltli^ 2 ~ 
*J2 OCDfefflOSt. *e>^lCR 2 fc«k^R3 (J. ML 

£Vf$.Z&ftt>&tR2n ; R, (i>?U>*^:iaK^ ; 
nlil ~*)8(D1gHcD& ; -£UT. Eli. Ri#>^U- 

Eli*iji3=fcli>3 i P-;i,T&-50\ 
liRl #83t(Di§#. fc KP*->T£>S) TS^n^S 
7jcttiS^<fc^ ; fc^tf ( d ) 7k*#OSTig^:a(* ; 

■So 

[00 8 1 ] »*U<|S. R 2 *5<fctfR 3 IS. 

x^;UT&£. ;*£>|c. C©-A-R, -gB^li. 

[0 0 8 2] 
[<fc1 9] 

O - (PO)— (EO)j- H 
O 




[0 0 8 3] 
Ut 2 0 ] 




(POfcjr (EO>-H 



CH,— 



CH-CH 3 



[0 0 8 4] &Tzl* 
[0 0 8 5] 
lit 2 1 ] 



5 - 2 4 9 1 2 2 



O - (PO)^ (EO>2 H 



CH 2 - 



[0 0 8 6] (St*. R 2 'fccfcCXR3 'li, ail, 
[0 0 8 7] *»WW+^?ij.**afiE-r-5^:«)lCli. 

-asm ( i ) (DmTkvtmft+it^mz. iuTo«is$* 

r-5-A-R, -gp^^W^-So 
[0 0 8 8] 
[<k 2 2 ] 

O - (PO)— (EO)- H 
y * 

CH 2 - 




[00 8 9] y -fccfct/z |J. -etl-etlt*)2 

~**J8©ieB©&. b<fi#)5~#)6T£>y ; y " 
+ z ' W^ttlSt*) 6 ~#J 1 6©iGH<D». »$U<li|ti 
10~»12T?*U;R 2 ' Ii*«j6~#n 811. 
<li^7~tt)l 2fi©K^T-€:^W-r-?). ilSM*3;fc 
l*#tttt0>7'.M^U«T*y ; fccfctf/£fc(2nli#)2 

*3ICWffl£:!gtilCfcl\TI*. R 2 IS. 
& (Cg H19) T£e5 0 
[0 0 9 0] -fig it ( I ) ©Bi*tt^^-{b^S:#W 
t'£*§^IS^ffl/dc4&£^-5C,!:lc < J;oT. &Sli. * 
>'<£»lcttr*+#fc®gfc£tf*>A*HU^;uffl 

•5. *^<0^;£ir«fcoT%xetl*ffi^ >/^gi/^ 

[0 0 9 1 ] JlScomSfi(D«ISli. Orag/dL ~#)3 Omg 
/dL OieiBO^WC^HaSK. 1 5mg/dL «fcij'> 

fco*>/t*H£#«-t£t4s*fa*4 (gt^se) t^i 

5~#)3 Orag/dL *>/^H (fiJBSO^Wt^R) £ 

1 5mg/dL <omm\tmmMzii^xiE^fs.^>j^n 

SCili. ^HI?lCfcC>TSgT*-S. UfctfoT. 0 
rag/dL ~«1 5mg/dL ©S^Wt^ HU^Hi. Bgffctt 
lCI£&1$<Z)|3gg-c&&. 1 5mg/dL £y$lv -tLTW 
3 Omg/dL *T©R*>/t*HU/<c;ni, 




[0 0 9 2] bt«t^T. *&ETHffl©j&*;&»3Sgg8 

©C<tt.Sfc;lf$n4^gTfe5. BPS. JttStfJiiiO 
KB. fllxtf. tf)3 0mg/dL~**)2 0 0 Omg/dL ic&Cf 

5*-5#, L,a>U£#£, dWttp^g^ >/^RL/^ 

©«®«eB (cfc OTii $ ia t'S^Tiifc (, \„ 

*. »S;S149JfcJ:^fegess I j« : i l -^- rs jg^| flfi£#|$ . 
C0 0 9 4] co-jttttH^h'jyytt. 7;uy*>© 

/t*K*a&«ii-r«fcto. ass* k u * ^lasn^ig 

[0 0 9 5] K*>/<*fllC||-r-5 6^ 

roagKH^a^^-* ; Bg*WlCiE^eH<D^14 ( 1 5 
rag/dL , ffl^icffl (**)l 5~i^3 Omg/dL ) . & 

^.tXlC^S^flt)lGH0 3 0, 1 0 0, 3 0 0. *S<fcDC2 
OOOrog/dL . ®H±{*JCto^oT^C..2)fe$<bli. S 

*. ^©«fc3*feR<tii. ttJ£*«fflt£*M;:«»|-*-.&0 
[0 0 9 6] &&{t#m+<Dm&m<D*>/i9H$:iii* 

i=, a«* h f u #»w»i^tt«is€:tittr* 

[0 0 9 7] W * tf , tf,i0 0mg/d 




" ft&3¥5-2 4 9 1 2 2 

ttmroftJSli. #)3 Omg/dL £T<0*>/t>>B 

3att<D8£KfcoT«fi<*n.5. 09*1*. eg 

S5:#Wt-*<tUT. JFIEIClliMRSftB*. ffi 

Jtastt. ssAao«t5astB*saticj:ox*3ea 
cr. 

[0 0 9 8] ^14«<Dif>/^H*#^f*iB5J±« (S 
tt*ft*H»ttR*fcy©2rc**. «SGISa*4lC<fc 

*(W!feT*tt*tt< <tt> 2o©gf, m^atta***© 
§aic«toTg$ns<tasi^ite>tiTt>s 0 subsist 

[0 0 9 9] S^lc. S5SGSa*4li, *sKfc«fctf-£*l 

^OyMi, «SGKH»lC-3^T«k*Jt)KSGRH« 
FaKOfegtSiJli. SG©±#lcotlT«fcyBHlCJ5:y, g 
~ 3 Orag/dL ©SSiEBlCfctxT. »HttttS«a»-r 

3 Omg/dL <0tEB(DiESt/«j:^>/t^H«IS«:afi£f -Sfc 

[0 10 0] ssic, so^sicap^t, Wwo^i 



[0 1 0 1 ] R<^£c<tlC. fc.fctf^BHtitiCilC. 
SJ;£T£fc#<DfeJii|££ttffi|cfclxXfflO-5ii£. 

^fe^g^affili, *#ic|glt~i6J»Sgtf)*>A*Hic: 

[oi 02] j?isfi»7Mj y^aicsdsn&Me 

#1*ilC;teOXfflO-5i§^ «^>/t^s»gic«-rsefc 

Jdc%£fflO-5fe^Jg£-&a5li. 0~Jt»3 Onig/dL (Dleffl 
<D*>A*jHc|§L-X. <fcUiE«T-(ilglcMr-5. Sgft 

[0 10 3] ^wt^Kicwrs^^s^icfflixe* 

feS^*tHcf 0 ^>/t^pMi^(i. Free et al. OD 
*H«fFm3, 0 9 5, 2 7 74 ; Atkinson et al. <D 
*m¥sm&3, 4 3 8, 7 3 7^ ; *5cttfKeston(D*S 
*3f*S&3, 4 8 5, 5 8 74lC+5McietS$nxfcU. 

V>&m> iELtxpHicHs flffifflfe h 'J v >> 

X. #J*IS\ i«»<DJ;e>fc®7k1t&ft;5<^£nxO 

•5. 

[0 1 0 4] ±lElC^Ufe3O<0^li > ilffiO. 

h 'J v Zf\t. »;8pH5mTcD8K1tXfejg?££g 

<*: WStttDIS C -5pH^<b<fc y * wt * « <t <D*g5 

8£<aig*>/t*Hai*xhy v^ia. $e»ic. ji^a 

[0 10 5] *&W<Dmmtift'&UZi£z.if. tifc^hy 

«rttt*aar*. arsfctg^fejiiii. ^>/t^at« 

X. *>AfII^SilC<fc£i-tt;S:fe£i££*ac:u & 




' «BU¥5 - 2 4 9 1 2 2 

lca»a*4#0~t«j3 Orag/dL ©^W^g$ftt|, 
X. #>/^H«S©SStt. *#lcSI14~}SS>eH<Z>{£ 

[0 10 6] *%Wtf>;fr;£(i. syieT^igL/c r*wt 
^liStj SrfiJfflfS. U^Ufctffc. — fiSiC (I) 

fci'vttS^iJ. fe^-^w^HffiS^ffllcfcytgcs 
oJUtttOp K a (i£<bu 0*510-5 r^>/t^M«9 

^tCTfelgfitgcS. '>U<7)feS^. BP'S Ay 
[0 1 0 7] A'^y7-»Kfe©ffe|l 
oX. £fe(4*£±Hl*a*4(DitSlcfltfFl,fctx„ &jg 

#fcj;^fegS8ijijat^$n t e&ssgiaiianu -tux 

[0 10 8] *5EM(Dti^aii*&fiK^|(i, i^tts 

*mn±9mT*>z\tiz£?T> Tj^ys.>^m&n. 

t$IC3 Orag/dL iUTO^>/^^H€-#^-r^,H^4<7)/5:«) 
<D Cfc a $ n * >/< * K tt£ £ ffl "T -5 C £ *<W e» XMC 

tictox. *w<*1li;:H-r<5P£it&Sii, feSfao 
Jtfe^lc:liJ#$n-5o 3 Omg/dL 

aea*4o«s ices r * fes^ofe^fc «fc 

[0 10 9] -flgic. ^fe^A^V/'C^Hi^s^ffl 
b. S*S5f^ffllcf6SUx^aj5lgEt5 e fcy:;1iJS 
"Iflt&fefi&^jgC-rct^X^&OX&tltif. <h'A/^: 
pHfi^fe«Xt)*^WOt§M«!IIC|iJfflum-5„ C©,t5 
«:m^feStt^||#x^jEOX*y. S^Tcli-eoffeojK 

<*aKa*4*w^ >/<^»w??ffi*fciiag*sj^r-5 
a. 

[0110] a®am<D^>A^H0D#a^rc(4ag 
tfoH->7 K©sm<i:uxfe*s<k-y-r. 

*>tmztt-o7z. m.m<Dt£&<Dfiitt>izu x m7amm&i£vi 



(13) 



$$KJ¥ 5 - 2 4 9 1 2 2 



C f pHfgB<D4> U £: ( t T iCJift $ ti -5 *< £ T£> -5 C <h 

T-5#iSfclI»;*n£pHffl€:i*5£-rs, *><fct/*gj*§iii 
J§fiJc«5lCffll^*«S(DS®a'J$3iS-r*^;£«. Kest 
0nCD#Ht3f*g| 3 , 4 8 5, 5 8 7 *flC JitiJ^n*. 

[oiii] j*e>ic m^um&^.mzm^'hn^mm 

10 1 1 2] *%W(Dfflfi£!B!l*3«tO:^|Ct5l\TSfeW 

f'Jicffl(,\t>n-5*g^feSili. :*£*/\p*„/u*:7* u-< 

> - 1> £ ( i * £ ^ / \ □ 7 x / - J U 7 ^ U > - £! CD fe 

^□□7i/-;k7;K 3 ", 3", 5 ", 5" - 
4, 5, 6-f)-77Dt7i/- 
JU*JU*7*U"f >. fc.J:tf3, 3" ->53-K-5, 

5", 3, 4, 5, 6 -'\+t*-yp ; E7xy-;ux;U/tt 
s^ao. KKtrao^wtir-Ka-Boaien 

[0 113] t\<o^©Yt^Wfcck^%lSW/X7^-^ 

^iUXStRSn*. -ASIC. Jg^fe^l*. t*)0. 0 5 
~*<J0 . 6mraol/«fi£^ 1 'J y ^KOaTJg^St^tiJjJc 

[0 114] ^a^fflfiSc^Wtg^fe^iUTS^Sn 

« ite <fc Wgg f S * >/t * £ D -5 £ 

/\p*;p*7*U"f >-Sfe^^feli5r^^/\P7x/ 
-;U7*u-f >-Hfeaii. a**i=ttii»©*sticj: 



[oii5j £e,ic. a^wiiSKD^-f^easfiijiit' 
frizfs.z>tz. mmwrnmrnu. tj^-xd^iz^-d 

-r-5c<fc-c&.g>. esiLt. fflt^n-sitaiiaijroa 
is. a«a»4©i4Sic:fic??-rs. ft&omsizzwmm 

2 5 OraMi 7 5 OraM (ramol/l) (OPTICAS. 
[0 1 1 6] fflO^n-S^ScD^aSSiJcDIlKli. *g^g£ 

rdifmrnizmtt $ ^£ c t £ n/t„ 

*3«fctfvp>g ; z\tiz>&*<D7)i,ti ij&mte&zfi 
7>t_7Aig ; ts.t>v\z, -eoffeco^a^aesijs/b 

(0/S:4^)<DiEUl^pH*;*S■r^)73;^l^. Keston0^a^|!|: 
^3, 4 8 5, 5 8 7^lC^ai^n-S). 

[0117] tintfeigfcitfigajaijicjraxT. jg^a^ 

SUdcf&lli. ( I ) : 

[0 118] 
[<t2 3] 

H f-A R x ]» A— E ( I ) 

[0 1 1 9] (ittK Ali 
[0 1 2 0] 
lit 2 4 ] 




[0121] T&^T. POIi**->;/PtfU>Jii<&. 
EOl^+ylfl/VM, yli0~tfl2 OOKfflO 

z Ii0~t«)2 0<DfGffl<DiJt y + z (D^ttlil*) 2 ~ 
**) 2 0 (DfefflOSL *e.^lCR2 33«fct/R3 li, Ml/ 

nli 1 ~t«)8(DlEH(DSi-C*iJ ; fUT. Ett. Ri 



(14) 



*3§8¥5 - 2 4 9 1 2 2 



[01 22] -K3£ ( I ) (D&frtemft+it&mt. ft 
800~ft1 2. 0 0 0©, -€-UT»^U<li, ft 1 5 
00~t*)800 Od^fitfti. -USJC ( I ) 

'>U ; fcitfgffiaia* h 'J >^SlCfcOT»^14^ 

[oi 2 3j *wtffls^-c»icj;yi-^ic#^$n-5«t 
t£&#^<k^&i<DS«-cft i %~fts%. »$u<u, 

ft2%~ft6%#. 7Ar7S>£££ai\SS G (It 
[0 1 2 4] cnicfctUT. ( I ) ©STKttaW 

[0 1 2 5] ( I ) (DSTKtt^^b^lCilU 

Tli. #£U<li, R2 fc<t^R3li. MUX, 7k 
1 ~ft2 2<l(DK^IlS^«:#«-r*il»tt*/tli» 

I*. 
[0 1 2 6] 
Ut2 5] 

O - (PO)— (EOV H 




[0 1 2 8] 
[0 1 2 9] 
[<k2 7] 

O - (PO)j (EO>^ H 

A CH1 " 

[0 13 0] R 2 ' fc«t^R3 ' (i. 

T. Tjc^fcfi 1 ~ft2 2®<Dmm& : ?-&ttTZ>T)l 

fcA&lCli. — JjftSe (I) (Di»7Ktti«^{b^(i. ft 2 
~ft5CDS5H(D8n€:1IU 33«taf/*fc(*iaT<D«ii 

[0131] 
[ft2 8] 




[0 13 2] (5£*, y ' z " li» Sfe&UT. ft 

2 ~ft 8 ©Effl<7)jK. #£U<lift 5~ft6T$>y ; y 
' + z ' co^tHift 6 -ft i 6 <dSeH<D8l U < li 

ftl 0~ftl 2T*IJ ; R2 Iift6~ft1 8<I. ff£ 

u<(ift7~fti 2m<Dmmm. : f-&-£mt2>. m.m#.$. 

[0 1 3 3] ^IC^ffl/i-fiSSC ( I ) <D«7)ctt^^<k 
^£«Sii5£ (II) ICtfU *Wtffl§*cnJai5li7HU 
-?-ll<fc UT3lffl-f-5. /tf'JV-IKi. ft2 2 0 0©# 

[0 1 3 4] 
lit 2 9 ] 



I 

[0127]. 
[<fc2 6] 

O (FO>j- (EO)^H 

"Or™ 1 - 

6 



(15) 
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O- (PO),- (BO) ,-H 
(ID 



(0 1 3 5] &m&ftlzMXT. £>Sfi£^rol4H*/i(i 

>t£#®;Stt$J-C£>-5. h*W-;Moctoxynol 
s) . J >**->/-;Mnonoxynols) fc=fctfx h*~>itffe 
flS7;U=J-;Kethoxylated fatty alcohols) It. 

i*M~#)2 0 0mM<D»g. »SU<li. #) 5 0mM~#) 2 0 

[0 13 6] ?>/\<? RlCSt-SfelStt^lC 

*5lt*fe»#fccktXfeS^<Og|8iJ*5feSt-*fc«)lC. tg 
SHSIS«J*«!<H=*3S14A Kfe^*#W U 

^kfkVv (4- (4-/1^75/71-^7 
V) X)l,*>&) ;*U>vG (4- (2-t 

HP*->- (7, 9-±h'JOA>JX;^^-h) -1 
—*"7*t\,7 % J) ^>-tf» ;#IM-U>v1 1. 1 
3. &tt\Z2 5 ; rt^PS^k^vMcalcoraine orang 
e) ; *3-)\r*\s>i> ; &&.Zf*l'>~S \ l (4- (2 
- t HP*>- 1 -^-75 L ;U7V r ) 'OH>Z.Jl,*> 

li. 0mM~#j2mMtf>;8g. »£U<li. *J0. 1 mM~tt 

[0 1 3 7] m7FUm&&L®+lZ$&2tlZ>l$.ft<Dtttt> 

o&lt ennuis, u^u^^e. Ji^ia^ 

'fV7'pW7^a-;k x^u>^"j n-;k y 

PtU>^'Jzi-;k 7th>. y/fM^A7S 
H. *s*J-)V7i)\rfr*r~s K. 7th-hU;k x^VU7 



[oi 3 8] m7fiMmt&f&m3.. -oi^kn^ 

7hU-yf^lt *UT--0<7)«iSlC»ltt>n»*. u 

[0 1 3 9] K*^li-eOffe<oa^a*4«!:<D}gttilC|^ 

SS*4 |c <fc b T£ Cfc fe*K5ai<oaig<D^ > /t f 
^S«ic e fcoT*Dfcfe<tJ±^*^ia*g|ir-Sc < hlc<fc 

^uiciEssicsijsu^^cfcpic. +»(c^$nia«ij$ 

dMCfcofc. U^Ufc*<e>. Mtftf^lcii. cw«fc5& 
&3MS«liS(i. 5t«IS*4<!:KSl<D7;U7 , 5>agc7)igjg 

(CfflOSIS. 3 &£li. «H±K(DltSlCficSt*- 

tfiW^iMZti-ofc. 
[0 1 4 0] Lfcii^T. -flgJt ( I ) (D&frVtMft* 

<b^#i £ § w r £*58 w ottTP is^ia^* # >jffl -t * * 



(16) 
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[0 1 4 1] -HSIC. *>A*« ICS* KHS 
Cftli. CCDli^feiii^ KttO?. (SOpHfflTcfcyai* 

-< \zffiw. u^(i>f * >tt*g^fe^^ <t congost*) 

14PHICPS ■ -BSIC, *^<DpH(i. **)2~ 

**J4(DHICPS • tt*5£ft ; *¥£W<7>-bKtzm.4?.Zm&L 
-f&fcfclcii. pHliJt, 3 ~ 4<DFa1ic:Pil -tft^^tx -5., 

[oi 4 2] *¥zw<Dm7jimmt&f£y>$:mmt2>7)i'7 

;£lCi£oT0t«6f -5. -ASIC, tttf 

><D??S*We,^lCU, -5-<7>«fc5lc£®;*ftTU-5ig^ 
[0 1 4 3] *gattictt. *Hff**&1&t£aiJlli. (m- 

ikssnAc. asfflj#&£#;t ujtass;*. h y 7t-& 
-So < t*^e><D^"f^(Da^^aK^h'j >yicoi\T 

tii^f«7kttfi{*^ hu ->^^*#t;aaiaeA^ 

[0 14 4] eft7hiJ->^7«, i»7hiJ7*^* 

fe&nmTzmz&mteitmumz&^Tz c trort 

[0 14 5] r&(t-7MJ?*>lj £108311*. *J5 



[0 1 4 6] K9ttft7M&7h',ly*;i&UTI*. -a 

T(i, #7:*ttit. fcct^JEfiE (pref 

orned) ^/tlctaatt(niicroporous) ffi#¥(f€>ft&. 
(DttXOftmtttRtt^ b 'J v 2 X £ l/T«. S.*tt*Ktt1» 

U^X S?1f^*X l-5>, 7XU-7^ tabZflZIrO 
[0 1 4 7] #M-aiR14«!lSli. *f£Rfitf>tH*v h y y ^ 

uTJi^a^iajsEiaicsssr * c<t ^BjfiEic-f scDic-t- 

^lcy5^5 1 v^'^^?LHT*Sffiy(C*3l^T. ti(*V 

[0 14 8] /\>bMt. JS^. »7ktt«*4. gij^ii. 
-b;UQ-X7-b7 i - K 7Hyx5 L U'>^U7t5'U-h. 

TKy^-^^-hs/tii/Hy^^u >T-ff$fi£ $ ft. t§ i* 

[0 14 9] *fSW<D+^fiJ.**afi£r-5fci6(Ctt. 
ti^a^ffifiE^li. Srig/«£et*;v h 'J y f^ic^-ica 

*^(illKMlcfcl^Tll^6^ft^§s. aeia^^<D^> 

a*4(Dtt*(c«i??ti-r. a^a^fro^ttfc^t^sK^ 
w^Hag(o«ai*3«tc/ia53ij«:si^icu. -tftic<*:y 
^s*K*wiCcty*ffl(c^-^„ 
[0150] *%W(D^a(cse^tf. ^v/t^Kiciflr 
ssnsass* h y ^s^si^ti&icii. »25 

0raM~t*J7 5 OraM<DI«agCD^X>K^y 0 tx<D£.otS. 
Haj$J£g-*rU t*)3. 5<DpHlCPH$ftfc7kt±iS>SSr 

tf. Whatman Ltd. . Maidstone, Kent. U K. ^e>iSIK 
iCfiJfflnjftt^WHATMAN CCP500ffiJfi<D«t^)/j:iS»?:. Jg 

t«)5 OtTfi2 0^. *F^er-5C<t:lC«fcoTi8«t^ 



[0 15 1] ftOT, ftO. 3mMOT B P BW^pftft 
0. 0 5~fi0. 6nU(Dmm&m> &&ZfS% (W/VXD 
7tV^-\\<D£?/3.*l-\ (W/V)<D— SSiC 

( i ) (owtiK^M^it^^mr^T- H7tKo7 

z>> (THF) *^:ttX^y-;UPgjK$PSl|t- £x 

i\Tm^fe^*3J:y:/H y 1 1 &<£mT •& t H F * fcii 

[01 52] fi 5 OtTfi 1 5 ~#J 3 0 ftfflOPettlC 
2 5cmx|$0. 5cm— 1*)0. Scmxftl. Ocm(D*#£ 

t, a«* h'jy^sattti. 

[0 1 5 3] SUT, a** HJ s»7*. tfHttttBib 

e»<D««w©»ai*ig»-r*fc«>K:. t*>3~58>«fcyg 

[0 1 5 4] *3SBM>;fr5tfccfctmfi£1&£?'Jffl-f-5>*>' 

koimx. m^K^«fi£^ia>«^g, aisa*4<Da. 

tSCtll +5J-(cag6ftPK<DHI!t<D^lg#CDllglii 
[0 1 5 5] £<<Di§£. tt**MJyy©1IMl;!t«Jlt 

fc^S(Dj§*a^afi£%iicot>TPisu^*. -rzt, 
sa^irtDStt^ic^D^a^^ h y y^ofeit a& 

[0 1 5 6] S^lCiyaEHteifflStfifcSfciS^ »5t 
3fc8ft3; fclil±feft£fflOTfejSf£<Dg^l\£ <fc y IE« 

«9Mb*>/t*lf5S58£©igM©ie©T 
<pH3. 5) 

0-1 5 (Rfitt) 
15-30 (A») 



1#gS¥5 - 2 4 9 1 2 2 

*«fc3(C«fcyjE«U:aSSU LfctfoT. K«tg^4>(D 
#>/^Il**. tSICOrag/dL -»3 Orag/dL <D<fc? 

a«* h 'J y XfcJEl*. «^Mtt%IC3ttHt-*t)<D<t: U 
[0 1 5 7] *Wli»*-C^lcJ:y+^IC^S$n-5J: 

sc. *^w<D^a^fflfiEia«:ffluTa«am 
3 0mg/dL 9>/u?n) *jRr*x£»tt*jE mx 

li\ «1 5mg/dL JUTO^Wt^H) tCD^giJIiBfiT 

»y. -tnicj:y*aoHi»tt*3e^i;*. 

[0 1 5 8] »Pltt«£©£5?fcl£H(i. *>/t^S& 

waticst*.!*. *£M0tt7axi§j&*jeft?a&:&{t7 
Jtsictt^unci^ffiattxhu y^ejfioTKKfw 

i wc nsrr S C & JPTS « C £ 4W) & IC & ? £. 
[0 1 5 9] 

[JtiHU 

XltMi 

msn^o&ISJR«;32Br««:«>lc. — flftSC ( I ) <D 

»*ttM^^fl:^«is:#^r-5jg^aaifflfiE«j*iai8 
u, jfco-c. a«a*4©«j^>/t^s^flici8-rsfe« 

Pt7i;-J^^- (TBPB) (i. ^>/^Rt 
ffiSfMlU «3. 5(DpHTfeS^*fict-. TBPB 
l**>/t*«#M*ttTTtt«feT*y. ^W^BOS 

«assij-epH3. sicps -li^^n/ta^BcDTB pb 

[0 1 6 0] 

b p B#=mg^a^*§J«#)<Dfe£& 



(18) 



<8KJ¥5 - 2 4 9 1 2 2 



3 0 

1 0 0 
3 0 0 

2 0 0 0 

toi 61] mmm 2 

zmmT'^m&tbmmzTii+fiitbiz. *f£iwcD*g^aig 
mfiLmzn^Tzmmz. hy v^zmmL. ;*ot. 0 

rag/dL ~#»3 0rag/dL CDfeHCDTJUZ/S -5^ 

[0 1 6 2] SffllC. ±ie<D-0<DSS^HSlC^oT- 
«CDt£}Sa«*7. h U 7^Ill/fc. ±TC0atS* h 'J 
:7lC. tltt^? MJ^^Xi bTWHATMAN CCP50028«£ 
?")fflU/to ±TC0fS»^ h'J >^Sr, pH3. 5 IC*!*;* 

ft/to. 5 oM^xvK^u^Ais^icjiau. 

T-$£j®U/i. *l^T, at** h »J 3/CD-SB. at**h 
'Jy^AlC. THFfO. 3 OmMT B P Bj§j8£S^<* 

a«* h y zt a i*. eefctawcoas* * huy^ 

^X>K*i»aiJ€-S#r-5-?-<Dfte<DlS^X h'J 
•;/:/|C. 0. 3 OmMTB P B <fctf 5 % (W/V) /tf'JV- 
ll*^Wt-STHF>§«^S#$ttfc. C ft b CDMS*;* 
MJy^li. a&* h'J y^BT^y. *5£W<Di%mH 

[0 1 6 3] R*CD Omg/dL ~ 3 Omg/dL 7^75 

^ajr-sfig^iciiuT. asaxhy ^A^ats^hy 

•V^Bttt&Ufc. ftlZ. 0 0 7C0teS G£W 

*4li. 0, 10, 15. 2 0. $>tli3 Omg/dL CD7JU 
^SVSr^rU/i:. Cfte>CD«^fcKa*4£, 

>/<£H£1$£iSU Omg/dL 3 Omg/dL^ >A 

^HcoEBIcdK* ft&S£SJ?'J-r-5fl£rtlcH U 

t. a»xh'j->yA€rast^hy y^Bijtsr-sfc 

[01 64] KSSA h U v ZfA £H&X h 'J y ^ B COS- 

*£. «siiibiRKf44>icii»u. asaattfco 
is. ats^hu^yAfccfctxae^hy y^Bco7;u^ 

5>lC>t-r*ffl«-SJCS:UlWt- t#lC. Bill. T 
A7S.>m& (rag/dL ) 5M6 3 OnmlCfclt-S K/S ICM 

tzm®izB.mmftmttv5.ttmmmmz&i> c t ic «t ^ 

TISLt. 0~ 1 COS^SffiyTUtoZtSW^Sr. 
iaTCOKubelka-Munkll»(Ct§*Aftfc : 
[01 65] K/S= (1-R) 2 /2R 

(3t«t». KiiflftiR^st. s lii&sui&a. fcJctfRiiSH 



[0 1 6 6] BI iCfcUT. K/Sffili. a«a*4+cD 
Z^S^SglCttUT^O ;/ h£ftTl*-S. — SSIC. 

s^d^'>-r*icoftT. K/sdijJtflo-r-stofr 

ftTO-S. 

[0 1 6 7] Lfc*ioT. B 1 CD— OCDfflfi-Sffc^a 
gJSfcckr/-S§^ ( i ) CDB^ttStt^ffc^^g^gE 

3 0nmCD&^T*9JSU ;*l\TK/Sffi£lt»0/c. C 
COK/S<ili. SBCDS^JSCO^HyK/SffiTfc-S. 

[oi 6 8] bi a>e>. T)\,75L>mmtfimiiar&[z-o 

ftT. K/S(lt>3-fc^»n-f •5C£#«Sg;*ftS. Ufc 
#oT. &S4^fi£W>L>tc9T£>y. H«y«y KfcDcfc 
l J*£l*fejI&£^-r. B i cDfflS — JSf&^p y h#* 

e. -t&x. ( i ) coi»7Ktt^^<b^. mxu. * 'j 
^-ll^m^a^ffifiJcti^lc^WI-Si, BicoHt&lc: 
Dt W ^ ft ^ /H 'J V - < Jg^Kgliafi£#I <h J:t«f U T . 

b 1 o&mizstiwztiz&viz. thtfumTji'Zfs.y 

(HSA) §S-Sf5^Q-y hCOWM-«t(S#C055^^<S 
TS-tt-SCtfct&SlSftS. 

[0 1 6 9] *f£B8CDSifiJcfcllCj;5tf)0. 1 5 0^fi 
0. 1 0 8'NCDW«-CDffiT#. «gT^»l1±«a*££-e£> 
•SctlJiiS^ft-S^^T**. Bili. MSxh'J'y 

^ a ica^$ft^s£*«»ico^aaiiafi)t^fc j;t/as$ 
^Mjy izs>^$ftiz*§zw<Dm7f;iimmiiiL®it 

^sgsrwr-sciisr^-r. u»-»u^e>. at*;*hy 
y b izQ^2HttfZM<Dmw;ummm.V}ff&m u/t 
«t ufit^M-c*. ae^. h'j -vyBdt omg/dL <d7j^ 

?a®feS:«t^-r-5coiC)ttu. — ^. asi^hy-y^A 
ii. omg/dL 7^75 y^mr zu®tmiit§[te&. 

[0 1 7 0] J±i$CD/S:«>lc. t*)0. 2~ft0. 4 CD leg! 
CDK/S<ili. Saf4*CDj@SJMCD^>/t^R|C«J^-r 
tflO. 2CDK/S<l$-WT-5.a«/t>> h(J. M*t^ 
e*<d^>tllfei:UT«^t^ft-S. SKMCDtS'Wt^ 
fili. I*)i 5rag/dL CD^>/t>>Sagd^e>5S*-5. 

[0 1 7 1] U£#oT. a®^. h'J ->yACDJtfeX»<^ 
^/t^feli. ai*a*4A<fcJ;-5-5mg/dL <D7)l>-7S.>& 

#wr-5cD*cDii^-ic. mmm m\ 5mg/dL ) cdtju 

^5>*#Wr*<!:UT^iElc»S?$ft^S. L^U^: 

aexh'jyyBfi, aea?4^cD7;uy 5 >cd 

S^ag (J*) 1 5rag/dL ) T-. ti^o^Sfe(CiEU< 
S*5^CD*T«.*„ LfcS«ot. -KSC (I) CD«*14 

*«-*<b^uj***r -s^wcD^a^tifiJt^Ki. a 



(19) 
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[0 1 7 2] a«Xh'J-yyA33J:t/ISKXhU yyB 



feitKU/t., at** MJ -^A^aS*:* h'J y^Bttt 
g-fSfcttlcfflOfc. (Pitta 

^£e**]UT(c^-r. iSSGKiif*4fcJ:tf{£SGKs£ 
«<OS^. 0rag/dL7;uyS>S:#WU^. 
[0 1 7 3] 



tlfizMttW. ( S G = 1 . 0 2 3) K!S*4<D&SIC*51\T 

6 3 Onra (2 5 80 . Omg/dL 7JP7S>Tg)K/S 

ass* vv-jzt (ISGMI4 asgaa 



A 0.151+0. 

B 0. 0 9 7 ±0. 

[0 1 7 4] fF.Kstz.T—9frt>. mfem.<D7 S. > 
(Orag/dL ) .£#W-f 5 SSGfSIS*4(*. aS*A> KIC 

ee*a?fi<Djg^aiitfifiE«5«:S#bfcti^ (as** h u 

«>^A) . 0. 1 9 9©ffl^tC«!:*<Sg$tl5. C 

m^M**§ric%lT 1 ^S$nfc(£SGKI4*4li. 0. 1 5 
1 ©fil^l". ±IBlC^SU/t«fce>IC. (6SGSK*4<D 

o. 15 i o«ii mmm<D*>/i?nti,x*iEizM 

Kicg|-f <hUT, <tUSBlr.^iElc»f?$ti*. 
[0 17 5] lt*foT> ^Wt^H(cH-r-5»«ISIc*5 

u&mnv>ttmizmm&m?z>finb. ire-csaus* 

'J v^RJ&ttlCfc^T. <£S GS<H*4£i£x-5ftm<D 
fc. CtllCfctUT, ( I ) (DS7jcttS^^b^«!l 

[0 1 7 6] BulSlC=Sf=IL£:«fc?IC. S£3fc<Dlfifi)c!&!>£S 
^"T-SaSU MJ •yT' (aSSXhiJ-y^A) TOK/S 
fflT<fc£0. 1 5 1 tht^UT, *»WcDtg^aSt&fiE 
MZn^tZUmx h'J (K8^hUy7B) (J, 
Omg/dL 7^7 , 5>*^*t--5(£S GKa«(COlNT(D 
K/Sffl*0. 0 9 7|cffiT<*t»--5. S4MUfc«t5C. 

[0 1 7 7] K</**CfclC. MtttB (Orag/dL ) ©7 
;i^S>*#*rr*JB5SGRafili. *%WWtifiE!Kl€r 
att5M8XhiJ77BT^t5i, 0. 10 2© 

K/s«tst. c©s*5ttt>$fc, 7)i,7s.>iz§aT 
zmvt&zt LT®mzmm$nzmei£m.t?>um/i 



010 0. 1 9 9 ± 0. 0 13 

002 0. 1 0 2 ± 0. 0 0 3 

[0 1 7 8] ^Ufc^-^li. S£*03l&fiE«!l*#Wr-5 
h U y 7T»S4tltS S GgaNli, 0. 19 
9 0K/Sffl<t*£fttt»^^fcjSfe«)a»/t-> K£ 
*U -7f. *tEAft£Mt«HMA h 'J y T^ttS 
StlfcS S GSa*4(i, 0. i 0 2©K/s(ltS6© 

KXteA4n«tK s Gg<a*4cD?FirFT-asa* h u y© 

Mttft£4>%£«: HKM lcis£'> it -5 c <t j&cjj* £ n/t. 
[0 1 7 9] 

sffite<fc^-as*«iai'r-5fc«>(c*«^aaifflfi£i*i*ffl 
aisa«*<oPitt;fc>. >/t*«ro&ajfccfc 
umun<Dttnfz8rf*i*-f. ^ttuzj^^x 

( I ) ©Ht*ttWfl-*4t*1fc«:fcft, KttKH4>0!>*> 

/ ic is u t&s r * fc #> \z m c > <& n -5 e£*©» 

[01 8 0] @ 1 fc^t^lc^Lfc^-^lclttM^-SJ; 

tf**)1 5mg/dL lUT<DPs147;U:75>«g<»:**)1 5 ~*3 
3 Orag/dL <OBSfl5MIC«a(OlS8J7' < »U>'5>'ag«t*W 

mzmi\-r^>z:ii<D^pjm<D^<DCK^mt -s. ua> 
L/T«s-r*fci<>(c*»wotB^fflj5Ji«!i*s^-r-5asi 

46. m*>*9 Hag(CHUTa«af4*fi«IT#-5J; 
[0 1 8 1] *KW(D^itfcJ:?/*ifiE!K)*ifiJffl-r§^S 

7 s > * « an as «t r * c«t * piflt ic t z> fc » ic . 




n cd urn s c t itmm $ n-s *t $ -c& 

*fS#co tf) 1 5mg/dt JUTcOT;U 

>S:#*-r*aeM*4<!:t«J1 5~*33 Omg/dL COT 

[oi 8 2] iftti/t, aaco<fcp^»ii^ti{*vh 

#i!U/tti{tTh , Jy^X<t Omg/dL ~3 0mg/dL COP*"? 



i 

3 

to 

5 



7P> h^-^cofi!^ 

7>U*^*a. 5*V^*H. 55104. -fe 
>t>'-H-;k f>^-a-h 2071 
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[0 1 8 3] LWoT. *%wcofig^<aiceeA 

U -?-tllCj;iJ^lcfc<t-?-3 Orag/dL l-UTc0^tt~S»)i 
[0 18 4] Wt>X>MC. *M*ffl»*lCiStt$n/ti:*5U 

[0ffia>lH¥£:i»W] 

[0i] /Huv-ii^^-wr-s, uaottt* 

Xh'J vJ&m^TftmLfii. 6 3 0nm-C(O7^y£> 
ag (mg/dL ) *tKubelka-Munk|ggfc (K/S) cofflfi- 



(72) Sg«f}# P^-;i/ K • 5>- • V7- 

7/'J*^*I. -Oy-f 7**H. 46514. 
x;Ud7/\-h. V-JU- K^'f 7" 55745 



[0 1 ] 

gtt> ( S G = 1 . 00T) H S Affl m-SSo 
a >K'J v— ii, S.OZ i w/v ) 




to IS 20 



25 



■30 



